Lipoproteins increase growth of mitogen-stimulated arterial smooth muscle cells.
The relationship between lipoproteins and growth of aortic smooth muscle cells has been a matter of controversy. We therefore reexamined this issue using serum-free defined media methodology. By themselves, LDL or HDL (50-500 micrograms/ml) from normolipemic human or bovine plasma produced little or no growth of homologous aortic smooth muscle cells incubated in serum-free medium that was supplemented with insulin and transferrin to maintain cell viability. In fact, LDL prepared in the absence of an antioxidant (BHT) was toxic to these cells. However, in the presence of maximally effective concentrations of platelet-derived growth factor (PDGF), LDL or HDL consistently increased the growth of homologous smooth muscle cells (up to twofold increased in DNA accumulation in 48 hr). Lipoproteins also augmented the growth response of arterial smooth muscle cells to fibroblast growth factor or epidermal growth factor. The mechanism of this effect was investigated further with HDL, because, in contrast to LDL, HDL apoproteins are water-soluble. Neither HDL delipidated by solvent extraction (apoHDL), purified bovine apoA-I, nor cholesterol added in the form of phospholipid vesicles appreciably increased PDGF-induced growth of bovine smooth muscle cells. However, HDL-like particles reconstituted by sonication of apoHDL with cholesterol and phospholipids did increase the growth of cultures of bovine smooth muscle cells treated with PDGF. Uptake of tritiated thymidine by cultures incubated with partially purified PDGF alone (10 micrograms/ml) was 5,693 +/- 235 dpm/24 hr compared to 10,381 +/- 645 dpm/24 hr (p less than 0.01) in the presence of both PDGF and reconstituted HDL-like particles (250 micrograms protein/ml). Thus both the lipid and protein components of HDL may be necessary for optimal potentiation of growth of mitogen-stimulated cells. These results indicate that lipoproteins from normolipemic sera are not bona fide growth factors but can potentiate the growth of mitogen-stimulated cells, perhaps by supplying exogenous cholesterol required for membrane biogenesis. This finding might be important in arterial injury when the release of PDGF and exposure to plasma lipoproteins could act in concert to stimulate the proliferation of smooth muscle cells.